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SEMINAR  ON  THE  WELDING  OF  PLASTICS 


-  USSR  - 

/following  is  a  translation  of  the  article 
entitled  “Seminar  po  svarke  plasticheskikh 
mass'*  (English  version  above)  by  B.  Ya.  Tem- 
kina  in  Plasticfaeskiye  Massy  (Plastics),  No 
10,  October  i960,  Moscow,  pages  76-78^7 


(Based  on  materials  from  the  seminar  "Weld¬ 
ing  of  Plastics"  held  in  the  Moscow  House  of  Sci¬ 
entific  and  Technical  Propaganda  imeni  F.  E.  Dzer- 
zhinskiy  in  June  I960.) 

The  plastics  industry  is  developing  at  the  present 
time  at  an  accelerating  pace.  Existing  methods  of  re-proc¬ 
essing  plastics  into  parts  and  other  articles  are  already 
inadequate,  in  spite  of  the  improvement  and  automatization 
of  pressing  methods,  casting  under  pressure,  jet  spraying, 
vacuum  forming,  gas-flame  spraying, and  others.  _  One  pro¬ 
mising  plastics  processing  method,  is  the  welding  of  plas¬ 
tics.  Even  at  present,  among  various  methods  of  plastics 
processing  the  welding  of  plastics  accounts  for  about  20  %. 
Plastics  welding,  as  in  metals  welding,  must  occupy  a  lead¬ 
ing  place  in  industrial  technology. 

In  addition. to  the  basic  methods  of  plastics  welding 
(high-frequency,  thermo-contact,  and  gas-flame)  there  are 
already  being  applied  new  welding  methods  —  radiational, 
ultrasonic,  friction  welding,  and  others.  Each  of  these 
welding  methods,  is  employed  in  dependence  on  the  physieo- 
mechanical  properties  of  the  welded  material,  the  construc¬ 
ts  tion  of  the  article,  the  necessary  production  equipment, 

*  and  so  on.  Welding  is  employed  with  articles  of  thermal 

[  layers  in  the  form  of  sheets,  films,  and  construction  parts 
?  (pipes,  girders,  corner  brackets,  and  so  on).  Welded  plas- 

>  tic  items  are  utilized  in  almost  all  fields  of  industry  and 

>  in  the  national  economy. 

*  At  the  seminar  "The  Welding  of  Plastics",  which  was 

*•  organized  by  the  section  on  welding  of  the  Moscow  House  of 

l  i,  '  •  J 
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Scientific  and  Technical  Pr t  h  ot  al ong^wi th  the  appropri- 

skiy,  the  newest  weldi*£  work  experience  of  plants 

ate  equipment,  were  stud.i  ..  elaborated  on,  and  the  _ 

employing  plastics  weldi  |  was  carried  on  in  the  KUPh 

results  of  scientific  ins ti tut  plasticheskikh  mass  — 

(Naucbno-issledovater  skiy  ins  rt  p  ana  in  other 

Ill^Scientiftc^fesearch^ Institutes)  and  KB  (Konstruktor-  , 
-skiye  byura  —  Design  Offices).  Kazddari  reported  on  the 

technlcal^cbaracteristics  if  myoplasties  and  the  methods 
existingm^elding.  A.  Grishin  --^Weldability  ot^ 

thermolayers ”  the  i^teres  x  S  wo  described,  as 

tion  S.  S.  Voyutskxy  and  of  the  nature  of  the  welding 

dealing  with  the  cl®*if:L®?^uKh  the  techniques  of  polymer 
of  rigid  thermolayers.  Althougn  rue  e  theory  of  this 

welding  are  being^yigorous.^y^deve  ^  p^,  authors  explained 
process  has  hardly  been  iberiuolaver  welding 

the  nature  of  the  phenomenon  of  ^  . 

from  the  viewpoint  of  diffusion^tn^  c0n4itloIjed  on  the  • 

theory  the  self-adhesion  °  f  one  voiUme  to  another 

diffusion  of  portions wil!  'Diffusion  theory  proceeds 
and  the  formation  of  stable  bonas  Qf  polymers  —  long- 

from  the  most  characteris  p  P  of  molecules,  which  is 

chain  structure  ^.^l^^^ermal  motion  of  some  of  their 
dependent  on  the  intensive  t“Jr®f1iin_olavers  ana  its  depend- 
links.  Reduced  weldability  £""r|i*S£i«“ed  by  the  mobil- 
ence  on  the  duration  -  p~nipnueri tlv%  from  the  viewpoint  of 
ity  of  some  links  only.  Consequently,  mobility 

Sis  theory  all  factors  oparatin^tmacilitat^^  affe(?t  the 

of  molecules  or  parts  of  m  factors  hindering  mobility 

SjfSSg'tS  55m2SS*?%£  genera!  conclusion  is  con- 

firmed  by  Tlel“Sv Je^frled  on  the  e?uipment  -d  Pechnology_ 

chloride  plastics.  ^g^lSuctlvlty  and  gage  of 

ing,  the  independence  fri em  for  automatization  of  the 

the  welded  material,  the  p  elded  assemblies,  and  the  dimen- 
process,  the  high  quality  welding  results.  A  frequency 

sional  reproducibility  of  the  weldi^^e  welding  0f  ther- 

range  of  20-70  ar."'v.p  used  in  welding  vinyl-layers 

molayers.  This  butt-end  type,  with  cover  plate,  and 

(the  seam  can  be  of  the^ butt  ena  yp  ^  seam.  for  welding 

EreoS=«onP|f“l“equ!rJ.  Tubes  of  sheet  vinyl  can  alsj> 
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rbe  successfully  welded.  In  the  Leningrad  Plant  Imenl 
trar*i  hi  erh—f rsQ'usncY  welding  is  emp.x6y©d  textile  bib 

cSne  pSts  oi  masticated  rubbalj  in  the  Okhtinskiy  Chem-  . 
teal  Complex  —  on  the  welding  of  reinforce**  parts.  1 
is  established  that  the  capital  expend is 
the  introduction  of  high-frequency  welding  ffJ^n^annual 
recovered  with  three  to  five  months.  A  Sues 

economy  upon  the  utilisation  of  the  Pr°dGC^®*J^f^i\i£,h.. 

-  stands  at  100-200  thousand  rubles  per  one  kilowatt  oi  high 
freauencv  power.  In  the  futurb  high-frequency  welding  wil 
CeeSef?or-'the  welding  of  polyamidic,  fi-acetate 
and  polycaprolactamic  films,  fluroplastics-3,  polyethylene 

with  ’Kogan°shared  with  the  seminar  the  testing  of 

wpI diner  uArformance  for  polyvinylchloride  films  on  the 
VChS-O^A^and  the  VChS-0.2  machines.  Hermetic  jacketing  made 
ofllSia  of  plastic  materials  is  employed  in  the  packing  of 
industrial  equipment  destined  for  tropicaj.  lands ,  for  pass- 
ifbT  sea  and  for  protracted  storage.  This  replaces  the 
llborious  method  of  packing  in  multi-layer  paper  containers 
or  in  soldered  casings  of  sheet  metal  with  added  P];0*®®^® 
coating .  The  so-called  impulse  welding^is 
welding  of  films  having  a  thickness  of  from  0.10-0.12  mm, 

whereas  high-frequency  current  weldl^p1Sf,?“^gfc  Research 
of  thickness  greater  than  0.15  mm.  and  pro- 

institute  for  High-Frequency  Current  has  d®^°P*d*^  P*! 
duced  two  types  of  apparatus  for  the  weeing  of  POlyviny 
chloride  films:  the  stationary  type ^VChS-0. 4  ®ad  the  mobile 
type  with  manually- ope rated  vise  VChS-0.2.  Thesemachines 
are  successfully  operating  inthe^DynamoPlantinMoscow, 
where  they  have  been  responsible  for  an  annual  savings  oi 

about  1®®*^°garycjiev  discussed  the  experience^of  work  in 

the  application  of  high-frequency  welding  /^d^luor- 

of  overalls  from  polyvinylchloride,  polyethylqnic ,  and  fluo 
opolymer  films.  The  welding  of  the  overall  parts . ds 
out  on  a  special  machine.  Follow!: ng  are  so  me_bas  iccl 

the  welding  time  ie  dependent  on  the  -“L*?! conds1^^ 

seam  and  the  film  thickness  —  from  0.5  to  50  sec?ndJ‘  , f*?,* 
welding  of  seams  may  be  done  both  horizontally  and  ve  y< 

The  seams  can.be  linear  or  extremely  conf JSGGa^®d* 
possible  to  weld  deteriorated  sections  and  ™ 8*  elns- 

polyvinylchloride  masticated- rubber, cotton-paper  tapes ,  eia 

tic  bands  ,v®nQiludin0V  discussed  the  high-frequency  weld- 
|ing  of  protective  coverings  from  polyvinylchloride  (  J 


masticated  rubber  f  J'fSSSS  ?fproluc- 

protective  coatings  on  the  ar  .  adequately  strong 

tion  premises  must^e^ermetxc,  smooth^adeq  ^ 

mechnieally ,  ^  ^pQnt>r>"tion  Poly— 

possessing  good  s?TPt?:“_J®£S.-  o_4  in  thickness  qual- 

vinylcbloride  masticated  rubber  2  *  m»  in  wide 

ifies  «;.s“tm?briS;noe  of  a  method  of  binding  the  in- 
application  io  the  absen  ..  ,  t0  eacb  other.  There 

dividual  layers  of  thJB  welding  hy  high-frequency 

has  now  been fig Ht w^Ing llectrodts “^conlumed  from 

™  SeSopS)  it  fm^A^ing 

st.ss -IHkS Lrs&s  ss.ss‘S; 

The  following  types  of lerce coverings  hundreds  of 
welding  from  s sheets^  ^^J/^Jhine  with 
square  meters  in  .  ~  welding  process;  a  station- 

semi-automatic  . narT  welding  of  sheets  of  mast- 

ary  machine  for  the  P^elimina  Janually-operated  SPPR  devices 
icated  rubber  into  rolls  the  *a ^a^0g2oritai  surface;  a 
for  the  welding  0x  ^xnf^r  nf  fiances  along  walls, 

number  of  devices  f°r  the  welding  of  flanges^^^B  ^ 

around  pipes  coming  out  of  g  thick  sheets  of  mast- 

icate^rubber  Info  Selin^oflarge-oapaoity  chemical 

apparatus.  M  rtTintsev  reported  on  ®^^“er‘tw®?din|tplae- 
~  ^oetips  welding  by  means  of  ultrasonics.  We^Jf 
tics^b^  ultrasonics  ll  a  new  ' 

It  recalls  to  onf '  ?  “^^^^tgenera^edinthe  welded 
and  is  basea  on  using  the  n  r.  verv  bicrh-frequen- 

surface  and  in  the  ?J=h“ical  action^^very^ig^i^ 

cy  oscillations  on  ^?rasoniosyoonsist  in  the  following: 
ages  °f  «^ing  by  nltr.^  takes  place  on  the  sur¬ 

faces  to  be' welded,  thus  excluding  deep  heating  of  the  plas 

ti0B‘  2.  Under  the  correctly  chosen  “"^i^^.irasoniSs 
no  excess  heating  of  the  surfaces  to  which  the  ultrasonics 

is  applied.^  conoentration  of  heat  on  the  surfaces  to  be 

welded  ensures  high  Pr0fuct^Jsf“ahiJ3PSeiaing  to  be  car- 
4.  The  ultrasonic  "iet5°^aenf “®*  a00essible 

l^lh^e^fof^riAi^s^oSnary  Lthods! 
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f  are  not  successful  with.*  .  -i  *  fig  a  result 

&  c  mha  welding  process  is  simpliiiea  as  a 

of  the  supply  of <enetf7the  opportunity  ^introducing  the 

sjsss.iS.asaA- s®s^«  4irt“oe  froB 

the  place  °*  ultrasonics  is  easily  automatised. 

Machines  hive^lready  **««““* !?Cp&l“s“  «ldl 
-  sonic  spot,  pressing,anl  created  forS»elding  by  current, 

ing  instruments.have  been  created^  ^;BCeVs  Bhown 

short  seams,  and  by  compression  p  melded  by 

that  almost  all  thermopl, Mtie  pl( estics  eairn.^ 

ultrasonics.  Welding  °  l  overlap  and  tee-shaped 

nese  has  already  been  ??“-8Te%h°T®S|L“  of  welded 
ioins  have  been  accomplished.  The  sxreng^n  u 

BSEemWm?rleo^otwellfng  has  without  a  doubt  found  wide 

application.  Bogdasbevehiy  was^deuoted^specially^ 

to  the  thermal  calculations  i  aii  uolvmeric  materials 

strength  of  the  welded  assemblies.  ill  polymeric  m  ^n 

are  heated  by  ??diHnst  Th^rate  of  tempera- 

of  the  energy  of  e  maximal  temperatures,-  arising  • 

!nhenwri“ng“lt^  are  Ieterm?ned  by'the  structure  and 
at  the  veiaing  si  *  tarial#  Materials  which  do  not 
the  properties  of  the  mate  Ue-f lowing  state  cannot  be 

make  a  transition  into  th®  vacillations  are  applied 

weided,  even  though^when  ultr^  ^i  deooIBposition  temperature 

(for  example ,  polytetrafluoroethylene)^  ^the^presen^ 

b^ultrasonicsf'o^polymericmaterials^  ^^'^cnomical^lnd 

«“■  welding^methods  toward  ^development  of 

welding  procedures  using  preheating  of  |'0P 

lilted  toward  the  developmentofproduction  ^youts^for 

-  with  a  resonant  frequency  system,  l^ge^scale  articles, 
holding  methods  n  |  onSthe  thermoimpulse  welding 

of  plastics  i  |  IZtlV  maeB- 

;  capacities 

:  are  used.  Upon  the  “  the 

these  strips  are  heated  for  a  fra  Cooling  follows 

i  melting  temperature  of  the  thermoplastics.^^  ^  g^ 

»  the  heating*  DurinB,thiS0p^i?J1,»i  heat  from  the  weldedi 
l  Lheat  flow  is  reversed:  the  residual  neav  xrom  A  ■ 


•"soar,  through  the  str|^’h“^g°invoI?ed  ih^h^welding 

itait  fSs? fflfi?v?s?«r3SE^s 

the  layout.  In  the  case  of  lateral  heating, 

than  oT 15  mm  it  is  necessary  to  d0ee  not  adhere  to 

In  tharmo-imphlse  welding  th  portion  of  the  heater 

the  heating  elements,  that  is,  •  _ 

-  operate^anetothe  c°oU^  ^  for  J.1*- 

He  reported  that  equipment  has  hean  a  p  thicknesses 

KohSSSd'  welding  »*  «"r2gSl?  the  liber-stiff ened 
np  to  200  microns,  £°£  f 300-550  microns.  welding 

type  with  thicknesses  up  to  5  bi^teral  contact  of  the 
is  accomplished  by  means  heating  elements.  A  con- 

material  to  be  welded  £tio •giJ  l8  achieved  on  the 

tinuous  welding  of  fluoropia  ^  bg  welded  is  moved  para 
MSP-4-  machine.  The  mst  urh-lch  also  serve  as  heat  con 
llelwise  by  endless  bands,  ds  done  on  equipment 

toctorl!  The  welding  of  fort  sews  is  a  ^  material. 

&USSZS  • ' 

IsfiH|PieSr%f8;  m.s 

meter/hour,  films  of  *  200-microi o  ai  on  the  impulse 

“S&SFiJS  minbtes .^r&l  strength  of  0-2-0.5 
SowSs/om2  for  the  welded  parts  is  ob t«“^ticB-4  films 
SSa  o  the  welded  parts  mad e  < “uoroPf  ^  basi 

unfefoptimal  eonditions  stands  etJO  depends  on  the 

■  material.  The  strength  ox  tn  x  and  the. seam  area 

cooling  conditions  of  the  seam  (fluoro-oontaining 

9ftPr  welding.  The  welding  ui  J;,  .  v  ds  achieved  by  a 

co~polvmers)  60-120  microns  in  thick  ssi  heat  c  _ 

onesided  heating  of  the  inductors  the  speed 

ductors.  In  weJd^8no|  exceed  0.5  meter/minute.  Welding 
of  the  process  doe^  net  ds  j_s  done  at  a  speed  of  lO 

■h-rr  heating  element  without  p  p-re-treatment  of  the 

2.5  meters/minute  for  t^® solvent  improves,  the  welaa- 
film  by  fluorldnic  Vanish  or  solvent  ooPolyffier_62  having 

a  thShness  40-80  microns  is  welded  only  b^’  olonsea 

eral  heating  of  the  material  during  a  p  strength  pon. 

passage  (jot  less  «h»w  minut  ^  0f  the  basio  J 

Ltearing  stands  as  30-^  ox 
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r  ,  *  -I  T«  w^irH-ne'  fiber-film  materials  ( fltior Ionic 

’material .  In  welding  iio  bilateral  heating  Can  be 

film  stiffened  with  Lminar  the  experience 

S;r®‘at  ?he  BeSbenevskiy  Chemical  Plant  on  the  pro¬ 
duction  oi  welded  tntus^or  gas-flame  welding  of 

Nemkovskiy  elaborated  on  apparatus  for.  gas  xxam 

plasties^  participants  adopted  Recommendations  for 

-the  introduction  of  plasties  welding  into  industry. 
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